An explanation for the defect in secretion of IgM Mott cells and their predominant occurrence in the Ly-1 B cell compartment.
Mott cells are a variant form of plasma cell in which the immunoglobulin (Ig), rather than being secreted, accumulates in rough endoplasmic reticulum-derived vesicles called Russell bodies. We have examined the molecular cause of this defect and the in vivo origin of IgM Mott cells. Our examination of the Ig variable region gene sequences of two IgM Mott hybridomas derived from C.B-20 Ly-1 B cells showed all to be germ line. In a series of mix and match transfection experiments, the Mott phenotype was only reconstituted when the original Mott specificity was expressed as an IgM, suggesting that both the specificity and the isotype were critical to the formation of Russell bodies. Based on our finding that Russell body formation was dependent on the Ig isotype being IgM, we suggest that the Mott phenotype is apparent only after differentiation of B cells into plasma cells and that probably the major cause of the IgM Mott phenotype is low-affinity interaction of the Mott Ig with some as yet unknown intracellular component(s) being stabilized by the intrinsic high avidity of the pentameric secreted form of IgM. Consistent with this proposal was the finding that after in vitro lipopolysaccharide (LPS) stimulation of sorted Ly-1 B cells derived from C.B-20 mice, Mott cells represented up to 5% of the IgM plasma cells in the culture. LPS stimulation of conventional B cells also induced the appearance of IgM Mott cells, but at the much reduced level of 0.1%, suggesting that the major, if not the only, source of Mott cells in vivo is the Ly-1 B cell population. A possible causal relationship between the elevated frequency of Mott cells in the Ly-1 B cell-derived LPS blasts and the repertoire selection inherent in the development of these B cells is discussed.